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front caver (paperback): Tne gent encoding green fluorescent protein whs cloned from Aequorca viaom, a jellyfish found in abun- 
dance in Puger Sound. Vvashington Stale. This picture of a 50-mm rocdusa was taken on color film by flash photography and shows light 
rejected from various morphological features of the animal. The small bright roundish blobs in the photograph are symbiotic 
aniphipods on or in the medusa. The bright ragged area in ihe center U the jellyfish's mouth. 

Piolominescence from Aequorm is emitted only from die margins of the medasae and cannot be seen in this image Biolunwoescence 
of AequQw, as m most species of jellyfish, does not look like a soft overall glow, but occurs only at the rim of the bel! and, given the right 
viewing conditions, would appear as a string of nearly microscopic fusiform green lights. The primary luminescence produced by 
Aoptm* is actually bluish in color and u> emitted by the protein aequorin. In a Uving jellyfish, light is emitted v» the coupled green fluo- 
rescent protein, whkh causes the luminescence to appear green to ihc observer. 

The figure and legend were kindly provided by Claudia Mills of the University of Washington, Friday Harbor, for further infbrroaooo, 
please sec Mills, CE- 1999-2000. Biolommescenoe of Aequereo, a bydromcdusa. Hlecironic Internet doeument available at htrpiZ/fitfulty. 
washin^to^eduycemiDs/Atquorea.hrTnL Published by ihe author, web page established June 1999. last updated 23 August 2000. 

Sack cover (paperback): a portion of a human cDNA array hybridized with a red fluor-ia^gcd experimental sample and a green fluor- 
ragged refcrcnoe sample. Please see Appendix 10 for details- [Image provided by Vwek Minal and Michael Wlglcr, Cold Spring Harbor 
Laboratory) 
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People Uiing the procedures in thu manual ooeo ax their own xx&- Cold Spring Harbor Laboratory make* no rcprcsenbdony or warranties wiih respect to the 
m*ferial set forth in Uu> cAanoal and ha* no liability in connection With the use of these malcnab. 
AH World Wide WcO addrcs»e» are accurate to thr bett of Our Knowtcdgt a* fee Urac of priming. 

Certain rtpenmcmal procedures m thU manual may be the subject of national or local legation or ngeney restrictions. Users of ihu manual are responsible 
for obtaining the czU*zm pcrmU^ons. certificate*, or UcenttS Ui these ca». Neither the authors of this manual nor Cold Spang Harbor Laboratory us ume 
any rtoponsjpiihY tor failure of a user to do *© 

The polymerase chain reaction proces* and other technics in th» manual ma/ be or are covered by ceram patent and proprietary rights. Users of dus man- 
ual »rc responsible for obtaining any licenses necei«*ry to practice PCR and other techniques or to comjncrcahac the results of 6u£h use. COLD SPRING HAR- 
BOR LABORATORY MAKES NO REPRESENTATION THaT USE OF THE iWORMAttOM (K THIS MANUAL WILL NOT INfSUNGE ANY PATENT OR 
OTHER PROPRIETARY RIGHT 

Authorization to photocopy turns for internal or personal «*e, or ibe internal or personal use of specific clients, is granted by Cold Spring Harbor Laboratory 
Press, provided mat the appropriate fee is pud duecuy to me Copyright Clearance Center (CCC). Whte Or call CCC at 222 Rosewood Dr 4 vc, Danvers, Ma 
01923 (503-750-8400) for information about fees and tcgulattoqs. Prior to photocopying items for educational Uw+room m*. contact CCC ac the above 
address Additional mfbrmauon on CCC can be obtained at CCC Online at hnp^www.copyr^hi-conv 

All Cold Spring Harbor Laboratory Pr«w publication* ma/ be ordered djreojy from Cold Spring Harboi Laboratory Press. 10 Skyline 0nve. PWiRview, New 
York U803-2SOO. Phone: 1-800-843-43S8 *fl CoaunennJ US. <nd Canada, All other location*. (5l6) 3*9-1930. FAX; (516) 3*9-19*6 E-mwl- 
c*hprci*<^c>W.onj. For a complete c*ulog of 41 Cold Spring H*rbor LoDOrntoxy Press publication*, *air our Vfortd Wjox Web Site hup://vw*.ahl or$/ 

For orders from Europe, the Middle East, and Africa, Bnnsb pound pricing w provided. Orders arc fulfilled and shipped from Cold Spring Harbor laboratory 
Prets-Earope c/o Lav» Marketing. 73 Lone Vfcik. Headington, Oxford OX3 7aD. VX Phone- r** t0; 1865 74154L FAX: t044 (0)1865 750079. E-mai): 
c4WprcsM«rope@c>hl org World W»dc Vv«cO Site: hnp^/ ww^ahlpn^ co utt 
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Appendix 8. Commonly Used Techniques m Molecular Cloning 



7x Tns-glyane eleczrophoresis buffer 
25 mM Trw 

251) rnM glycine (electrophoresis grade) (pti 8 3) 
04% (w/v) SDS 

Prepare a 5* stock of electropuoresis buffer by Oi^olvmg 15.1 g of Tr+s base and 94 g of glycine in 900 
ml of deioni2ed H,0 Then add 50 ml of a 10% (w/\) rfock solution of dectrophoresis-grade SOS and 
adjust the volume ro 1 000 ml with HjO. 



Special Equipment 



Power supply 

A device capable of supplying up to 5U0 V and 200 mA is needed 
vertical e/ecrropno/es/s apparatus 

The uac of discontinuous buffer systems requires SDS-poryacrylarmde 4eorophorcsi,s to be carried out 
m vertical gels. Although the basic de^gn of the electrophoresis tanks and plate* has changed little since 
Srudier (1973) introduced the system, many small unprovemem* have been incorporated into the appa- 
ratuses. Standard vemcal as well a& ountgel verrical electrophoresis systems for separation and blotung 
of protein* are now sold by many manufacturer* (eg , Life Technologic*} Wtuch of these systems to pur- 
chase is a matter of personal choice, but il tf sensible for a laboratory to use only one type of apparatus. 
ThK typ* of axdiya uon make* ir easier 10 compare the results obtained by different investigators 
and allows parts of broken apparatuses to be scavenged and reused. 



METHOD 



Pouring SPS-polyacryiamide Gels 



1 . Assemble the glass plates according to the jnaaufecTurerV instructions. 

2- Determine the volume of the gel mold (this iniortnanon is usually provided by the manu- 
facturer). In an £rlenmeyer flask or disposable plastic tube, prepare the appropriate: volume 
of solution containing the desired concentration of acrylamide for the resolving gel, using die 
values given in Table A8-9, Mix the components m the order shown. Polymeraation will 
begin as soon as the T£M£D has been added. Without delay, swirl the mixture rapidly and 
proceed to the next step. 

The concentrauon of ammonium perfoliate that we recommend i> higher tiiau that used by some 
uxvesdgatoiv Thw eliminates the need to nd the acrylamide solution of dissolved oxygen (which 
retards polymerization) by degasing 

3- Pour the acrylamide solution into the gap between the glass plates. Leave sufficient space for 
the stacking gel (the length of the teeth of the comb plus 1 cm). Use a Pasteur pipette to care- 
fully overlay the acxylarnick solution with 0. 1% SDS (for gels containing -8% acrylamide) or 
isobutanol (for gels containing ~ 10% acrylamide). Place the gel \n a vertical posiuon at room 
temperature. 

The overlay prevents oxygen from diffusing mw the gel and inhibiting polymerization Isobutanol 
dissolves the plastic of some muugel apparatuses. 

4. After polymerization is complete (30 minutes), pour off the overlay and wash the top of the 
gel several times with deionized KjG to remove any unporymerized acrylamide. Drain as 
much fluid as possible from the top of the gel, and then remove any remaining H z O with the 
edge of a paper towel 

5. Prepare the stacking gel as follows: In a disposable plastic tube, prepare the appropriate vol- 
ume of solution containing the desired concentrauon of acrylamide, using the values given in 
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SDS'Potyaaytamide Gel Electrophoresis of Proteins A8.45 



Table AS- 10. Mix ihe components in the order shown. Polymerization will begin as soon as the 
TEM£D has been added- Without delay, swirl ihe mixture rapidly and proceed io the next step. 
The concentration of amroajuuro pcrsulfate *s fcugher \h<m th*t used by same invcsftg4tor«. Thw 
eliminates the need to rid the acrylamide solution of dissolved oxygen (which retards polymeriza- 
tion) by degassing. 

6. Pour the stacking gel solution directly onto the surface of the polymerocd resolving gel 
Immediately insert a clean Teflon comb into the stacking gel solution, being careful to avoid 
trapping air bubble*. Add more stacking gel solution to fiU the spaces of the comb complete- 
ly. Place the gej in a vertical position at room temperature. 

Teflon combs should be cleaned with H z O and dried with etnanoi jasi before use. 

Preparation of Samples and Running the Gel 

7. While the stacking gel is polymerizing, prepare the samples in the appropriate volume of lx 

SDS gel-loading buffer and heat them to 100°C for 3 minutes to denature the proteins. 

Be sure co denature a sample containing marker proteins of known molecular weights. Mixtures of 
appropriately sized polypeptides are available from commercial sources 

Extremely tiydropnobic proteins, such a> those containing multiple transmembrane domains, may 
precipitate or multunerize when boiled for 3 minutes at HMTC To avo*d these pii&Jk, beat the 
samples for 1 hoar at a lower temperature C4S-55°C) to effect denaturation. 

8- After pojymeruation is complete (30 minutes), remove the Teflun comb carefully. Use a 
squirt bottle to wash the wells immediately with deionized H 2 0 to remove any unpolyuier- 
ized acrylamide. If necessary, sxraighten the teeth of the stacking gel with a blunt hypodermic 
needle attached to a syringe. Mount the gel in the electrophoresis apparatus. Add Tris-glycine 
electrophoresis buffer to the top and bottom reservoirs. Remove any bubbles that become 
trapped at the bottom of the gel between the glass plates. This is best done with a bent hypo- 
dermic needle attached to a syringe. 

A IMPORTANT Do not prerun the gel before loading the samples, since this procedure will destroy 
the discontinuity of the buffer systems. 

9. Load up to 15 ul of each of the samples in a predetermined order into the bottom of the wells. 
This is best done with a Hamilton microliter syringe or a micropipertor equipped with gel- 
loading tips that is washed with buffer from the bottom reservoir after each sample is loaded, 
toad an equal volume of lx SDS gel-loading buffer into any wells that are unused. 

10. Attach the electrophoresis apparatus to an electric power supply (the positive electrode 
should be connected to the bottom buffer reservoir). Apply a voltage of 8 V/cm to the gel. 
After the dye front has moved into the resolving gel, increase the voltage to 15 V/cm and run 
the gel until the bromophenol blur reaches the bottom of the resolving gel (-4 hours). Then 
turn off the power supply. 

1 1 . Remove the glass plates from the electrophoresis apparatus and place them on a paper towel 
Use an extra gel spacer to carefully pry the plates apart. Mark the orientation of the gel by 
cutting a corner from the bottom of the gel that is closest to the leftmost well (slot 1 ). 

A IMPORTANT Do not cut the comer from gels [hat are to be used for immunoWoning. 

1 2. At this stage, the gel can be fixed, stained with Cootnassie Brilliant Blue or silver salts, fluo- 
rographed or autoradiographed, or used to establish an immunoblot, all as described on the 
following pages. 
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